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Specification 

1. Title of the Invention 

A method for thawing frozen ground meat 

2. Claims 

1. A method for thawing frozen ground meat characterized 
in that frozen ground meat is cut into flakes and then milled 
under exposure to low-pressure steam jet. 

2. A method for thawing frozen ground meat as set forth in 
claim 1, wherein said frozen ground meat flakes are milled with 
a silent cutter. 
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3. A method for thawing frozen ground fish meat as set forth 
in claim 1, wherein said frozen ground meat flakes are milled 
with a grinding machine- 
s' Detailed Description of the Invention 

Since fresh walleye pollack or other fish is becoming less 
available as raw materials for paste products such as kamaboko 
(a kind of boiled fish paste) or fish paste roll, the present 
situation promotes use of frozen ground meat in most cases. 
The frozen ground meat is usually stored as frozen at 20°C 
or below, and has to be completely thawed before put into 
production of paste products. Known thawing methods include 
natural thawing, hot water thawing and high-frequency thawing, 
all of which being associated with some problems, which causes 
one of the greatest bottleneck in the production process of 
paste products. 

The natural thawing is most common at present but its 
problems reside in demands of longer time and wider space, and 
thus in poor hygiene, because the meat is allowed to stand in 
room temperature. It is also not preferable that the surface 
area of the meat thawed in the earliest stage tends to, due to 
temperature rise, denature myoproteins to degrade gellation 
(elasticity generation) capability, which is more noticeable 
for meat, such as ground walleye pollack meat or salt-added 
ground meat, having a low thermal stability of myoproteins. 

Rapid thawing is also known, in which half-thawed frozen 
ground meat is crushed by high-speed rotating bladies of a silent 
cutter. It is, however, difficult to assure uniform half- 
thawing in room temperature, and this could result in quality 
variation among product lots, and also in wear of the blades 
if the half -thawing is incomplete. 

Hot water thawing is referred to a method in which frozen 
ground meat after being processed into flakes is ground under 
addition of hot water. Limitation on the amount of hot water 



to be added, however, makes this method alone difficult to be 
applied to thawing, and allows the method only in combination 
with natural thawing to a certain extent. 

High frequency thawing is referred to a method based on 
self-heating of the ground meat excited with electromagnetic 
wave at a high frequency. It is, however, hardly put into 
practical use since it requires a specialized and costly device 
consuming a huge amount of electric power and since temperature 
distribution within the ground meat during thawing is not 
uniform . 

From a series of investigations considering such current 
situation, the inventor has succeeded in thawing frozen ground 
meat by means of steam in a very easy and rapid manner without 
losing elasticity generating capability of paste products, in 
which frozen ground meat was cut into flakes and then milled 
under exposure to low-pressure steam jet. 

A method of this invention enables very easy and rapid 
thawing of frozen ground meat by combining steam jet exposure 
with the conventional milling means, which calls for no special 
process nor device. 

Ground fish meat thawed by the method of this invention 
can enjoy excellent quality and will successfully be processed 
to obtain paste products with a high elasticity generating 
capability. 

Additional advantages of the thawing method of this 
invention include simple control of operation and ground meat 
temperature, excellent hygiene and labor- and cost-saving 
properties . 

In more details of this invention, a block of ground meat 
or fish or cattle frozen at around -25°C is taken out from a 
freezer, immediately sliced into thin strips of approx. 60 mm 
wide and approx. 3 to 5 mm thick, thrown into a silent cutter 
or grinding machine, and then milled while applying steam jet 
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at a pressure of 0.5 to 5 kg/cm 2 . 

The silent cutter or grinding machine is previously- 
equipped with a temperature measuring device and the thawing 
is effected by applying the steam jet until temperature of the 
ground meat reaches 1°C or around. For a case with the silent 
cutter, the steam injection is effected for 3 to 5 minutes and 
usually in a single continuous run or in twice half-run. For 
a case with the mixing machine, a mortar of the machine is 
properly covered and the steam injection is effected for a 
period a little longer than in the case with, the silent cutter. 

Thus thawed ground meat will be, according to the usual 
practice, added with common salt to be salt-ground, and further 
added with flavoring matters, starch or other sub-materials to 
be kneaded to produce paste products. 
Example 

Total 120 kg of ground meat blocks (twelve 10-kg blocks) 
of walleye pollack frozen at -25°C were cut into approx. 60 mm 
X 50 mm X 3 mm flakes using a cutting machine, the flakes 
immediately thrown into a silent cutter with a dish diameter 
of 1408 mm, a capacity of 150 kg, 6 blades and a rotational speed 
of the blades of 1400 rpm. , and then milled under 110^ steam 
jet applied through a jet nozzle to the vicinity of a rotating 
portion of the blades. The application was terminated when 
temperature of ground fish meat material indicated by an 
electric thermometer reached 1°C (about 3 min. of the steam jet 
application required) . 

By confirming temperature drop to -1°C after about one 
minute, another shot of steam jet is applied again until the 
temperature is recovered at 1°C (about 2 min. of the steam jet 
application required) . The ground fish meat material thus 
completely thawed was then added with 3% common salt to be 
salt-ground, further added with some flavoring matters and 7.2 
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kg of starch, and then kneaded to produce a raw fish paste 
material . 

The next table shows comparisons between two fried 
kamabokos made of the raw fish paste material described in the 
above example and from conventional raw material after natural 
thawing. 





Duration for 
thawing 


Product quality 


Gel strength 
g/cm 2 


Sensory grade 
(maximum 10) 


Natural thawing 


12 hours 


98 


6 


This invention 


5 minutes 


164 


7 
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Specification 

1. Title of the Invention 

A method for thawing frozen ground meat 

2. Claim 

1. A method for thawing frozen ground meat characterized 
in that frozen ground meat is cut into flakes and then finely 
cut and milled using. a silent cutter under exposure to steam 
j et . 

3. Detailed Description of the Invention 

Since fresh walleye pollack or other fish is becoming less 
available as raw materials for paste products such as kamaboko 
(a kind of boiled fish paste) or fish paste roll, the present 
situation promotes use of frozen ground meat in most cases. 

The frozen ground meat is usually stored as frozen at -20°C 
or below, and has to be completely thawed before put into 
production of paste products. Known thawing methods include 
natural thawing, hot water thawing, high-frequency thawing 
and hot air thawing, all of which being associated with some 
advantages but also with some disadvantages, and this causes 
one of the greatest bottleneck in the production process of 
paste products. 

The natural thawing is most common at present but its 
problems reside in demands of longer time and wider space, and 
thus in poor hygiene, because the meat is allowed to stand in 
room temperature. It is also not preferable that the surface 
area of the meat thawed in the earliest stage tends to, due to 
temperature rise, denature myoproteins to degrade gellation 
(elasticity generation) capability, which is more noticeable 
for meat, such as ground walleye pollack meat or salt-added 
ground meat, having a low thermal stability of myoproteins. 

Although rapid thawing, in which half-thawed frozen ground 
meat is crushed by high-speed rotating blades of a silent cutter, 
is also known, it can improve only a part of drawbacks of the 
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natural thawing and remains still far from essential 
improvement. It is also difficult to assure uniform half- 
thawing in room temperature, and this could result in quality 
variation among product lots, and also in wear of the blades 
if the half -thawing is incomplete. 

Hot water thawing is referred to a method in which frozen 
ground meat after being processed into flakes is ground under 
addition of hot water. Limitation on the amount of hot water 
to be added, however, makes this method alone difficult to be 
applied to thawing, and allows the method only in combination 
with natural thawing to a certain extent. 

High frequency thawing is referred to a method based on 
self-heating of the ground meat excited with electromagnetic 
wave at a high frequency. It, however, requires a specialized 
and costly device consuming a huge amount of electric power. 

Hot air thawing is known as a method by which frozen ground 
meat cut into flakes is blown with hot air, but it is not put 
into practical use since it is likely to cause protein 
denaturation on the surface of the flakes to ruin its quality. 

Steam thawing method, in which frozen ground meat cut into 
flakes is transferred on a belt conveyer under steam exposure, 
is also known recently. However it may cause, similarly to 
the hot air thawing, protein denaturation in the area directly 
exposed to the steam, so that the meat is prevented from being 
uniformly thawed, which degrades the quality. It is also 
necessary for the steam thawing to be combined with the natural 
thawing or a silent cutter, and the steam thawing alone cannot 
yield high-quality material for meat paste products. 

From a series of investigations considering such current 
situation, the inventor has succeeded in thawing frozen ground 
meat by means of steam in particular using a silent cutter in 
a very easy and rapid manner without losing elasticity 
generating capability of paste products, in which frozen ground 
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meat was cut into flakes and then finely cut and milled using 
a silent cutter under exposure to steam jet. 

A method of this invention enables very easy and rapid 
thawing of frozen ground meat through processes of fine cutting 
and milling in the conventional silent cutter and the 
concomitant steam thawing, which calls for no special process 
nor device. 

The method of this invention allows uniform thawing since 
the ground meat being finely cut and milled in a silent cutter 
can uniformly contact with steam, and thus ensures excellent 
gellation capability (elasticity) and production of high- 
quality paste products at high yield. 

The method of this invention is also advantageous in terms 
of that the thawing process and kneading process such as salt 
kneading are successivelys done to achieve high operation 
efficiency and labor saving property, as well as excellent 
hygiene since all processes after the initial cutting can be 
proceeded within the same silent cutter to prevent bacterial 
adhesion or contamination. 

In more details of this invention, a block of ground meat 
or fish or cattle frozen at around -20°C is taken out from a 
freezer, immediately sliced into thin strips of approx. 60 mm 
wide and approx. 3 to 5 mm thick, thrown into a silent cutter 
equipped with high-speed rotating blades, and then finely cut 
and, milled while applying steam jet to effect thawing. 

The silent cutter is previously equipped with a temperature 
measuring device and the thawing is effected by applying the 
steam jet until temperature of the ground meat reaches 1 to 3°C 
or around. The steam injection is effected in a single 
continuous run or in twice half-run. 

Thus thawed ground meat will be, according to the usual 
practice, added with common salt to be salt-ground, and further 
added with flavoring matter, starch or other sub-materials to 
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be kneaded to produce any paste product such as fried kamaboko, 
baked fish paste roll and sasa kamaboko (boiled fish paste 
shaped in bamboo leaf) . 

Comparison of experimental results of product quality 
obtained from the method of this invention and conventional 
method will be described in the next paragraphs. It was 
confirmed that the products derived from the method of this 
invention was excellent in their quality as well as yield, and 
that duration for thawing could be considerably reduced. 
Example I Comparison of jelly strength and concave (Table 1) 



Table 1 





Jelly strength 

(g) 


Concave 
(cm) 


Duration for 
thawing 


This invention 


233 


1.23 


6 minutes 


Natural thawing 


200 


1.19 


16 hours 


Conventional steam 
thawing (A) 


192 


1. 15 


21 minutes 


Conventional steam 
thawing (B) 


151 


1.11 


23 minutes 



Note Experimental conditions and methods 

(1) Material ground walleye pollack frozen at -25^ 

(special grade) 

( 2 ) Kneading conditions 

For every thawing method, the frozen ground meat was thawed 
to +3°C, adjusted for its water content to 81.2%, milled without 
additives using a silent cutter for 5 minutes, milled under 
addition of common salt at 3wt% relative to the ground meat for 
8 minutes (as-milled temperature was 10°C), and then filled in 
casings . 

(3) Boiling condition for 20 minutes at 90^ in hot water 

(4) Method for measuring gel strength 

The sample was cut into 3.2 cm diameter and 2.0 cm thick 
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to be subjected to measurement using a gel strength meter, Food 
Checher Model (PTA)P-3011, manufactured by San Chemicals Co., 
Ltd. 

The sample gel was also measured, using a 7 mm diameter 
plunger at a plunging velocity of 0.6 mm/sec, in terms of 
plunging pressure and concave size at the time of its rupture 
(averaged between two samples) . 
(5) Thawing conditions 

Method of this invention 

Frozen ground meat cut by a cutting machine was thrown into 
a silent cutter and thawed by applying 70°C steam jet for 6 
minutes. 

Natural thawing method 

Frozen ground meat was allowed to stand overnight to have 
a core portion temperature of -1°C, which was followed by mixing 
with a silent cutter to thaw. 

Conventional steam thawing method (A) 

Slices of frozen ground meat cut by a cutting machine were 
placed in order on a conveyer without overlapping each other, 
transferred under exposure with 70°C steam jet for one minute, 
and then thawed by finely cutting in a silent cutter for 20 
minutes . 

Conventional steam thawing method (B) 

Each five slices of frozen ground meat was placed in a 
stacked manner on the above conveyer, transferred under 
exposure with 70°C steam jet for 3 minutes, and then thawed by 
finely cutting in a silent cutter for 20 minutes. 

The above initial cutting of frozen ground meat by the 
cutting machine was to yield slices of 60 mm long, 50 mm wide 
and 3 mm thick. 

Experiment II Comparison of yield and sensory grade 
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Table 2 





Jelly strength 

(g) 


Yield 


Sensory 
grade 


This invention 


152 


140 


10 


Natural thawing 


153 


130 


9 


Conventional steam 
thawing (A) 


152 


125 


9 


Conventional steam 
thawing (B) 


151 


100 


7 



Note Experimental conditions and method 

In all of these methods, the jelly strengths were adjusted 
in an almost equal level by adding water to the ground meats 
to attain the worst value by the conventional steam thawing 
method (B) as shown in Example I, and the yields were compared 
against the production amount by the conventional steam thawing 
method (B) being assumed as 100. 
Example 

Total 120 kg of ground meat blocks (twelve 10-kg blocks) 
of walleye pollack frozen at -25°C were cut into approx. 60 mm 
X 50 mm X 3 mm flakes using a cutting machine, the flakes 
immediately thrown into a silent cutter with a dish diameter 
of 1408 mm, a capacity of 150 kg, 6 blades and a rotational speed 
of the blades of 1400 rpm. , and then milled under 110°C steam 
jet applied through a jet nozzle to the vicinity of a rotating 
portion of the blades. The application was terminated when 
temperature of ground fish meat material indicated by an 
electric thermometer reached 3t (with a duration of 4 to 5 
minutes) . 

By confirming temperature drop to -1°C after about one 
minute, another shot of steam jet is applied again until the 
temperature is recovered at 1°C (with a duration of 2 minutes) . 
The ground fish meat material thus completely thawed was then 
added with 3% common salt to be salt-ground, further added with 
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some flavoring matters and 7,2 kg of starch, and then kneaded 
to produce a raw fish paste material. This raw fish paste 
material is used for producing fried kamaboko. 

Applicant Kanemaru Morita Co., Ltd. 

Agent Sanehisa Yokota 
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